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Conditioning regimen for experimental mice
As indicated, each mouse was intraperitoneally injected with 500 
ELISA
Total mouse immunoglobulin and the serum anti-A-and anti-Gal-specif c Ab levels were determined by enzyme-linked immunosorbent assay (ELISA) as described previously. 22, 23 Brief y, ELISA plates were coated with 5 μ g/mL of goat anti-mouse Ig (IgG + IgM + IgA, heavy chain + light chain; Southern Biotechnology, Birmingham, AL), 5 μ g/mL synthetic A-BSA (Dextra), Gal-BSA (Dextra) or control BSA (Roche).
The diluted serum samples were added to the plates and incubated for 2 hrs, and the 
Cytometric bead array
Cytokine levels in sera were analyzed by BD TM Cytometric Bead Array using a mouse supplemented with 2mM L-glutamine, 10mM Hepes, 0.2% sodium carbonate, 100U/ml penicillin, and 10% fetal bovine serum. The cell suspension was incubated in PVDFbacked microplates at 37°C for 24 hours. After the membranes were dried, the wells of 96-well filtration plates were observed using a Leica MZ6 microscope (Leica, Wetsler, Germany; magnification 10x/0.63), and the spots in each well were counted.
Statistical analysis
Data are presented as mean ± SEM. The results were statistically analyzed using the unpaired Student t test of means or analysis of variance (ANOVA). A P value of less than .05 was considered statistically signif cant.
3

Results
Ab production against blood group A-determinants is dependent on iNKT cells but independent of T cells
Previously, we had detected naturally occurring Abs against anti-human blood group A carbohydrate determinants in the sera obtained from mice. 13, 14 Extensive anti-A IgM and
IgG production occurred when the mice were immunized with human group A-RBCs.
To determine whether or not anti-A Ab responses were T cell-dependent, we immunized Balb/c nude mice and B6 C2D mice, both of which lack CD4 + T cells, using human group A-RBCs 2 times per week. Even after the immunization, there was no increase in the anti-A Ab titer in nude mice, whereas the serum anti-A Ab titer in C2D mice had significantly increased ( Figure 1A , B). Since unlike C2D mice, nude mice completely lacked NKT Cells, 24 we could not rule out the possibility that NKT cells play a role in the production of anti-A Abs. The predominant NKT subset is represented by type I NKT cells, which express Vα14-Jα18 iTCRs in mice. Type II NKT cells have variable Vα usage, and while they are CD1d restricted, they are thought to be stimulated by many glycolipids but not α GalCer. 1, 2 In CD1d -/-mice deficient in types I and II NKT cells, the anti-A Ab response was completely impaired even in the presence of α GalCer ( Figure 1C) . Further, the anti-A Ab response was impaired in Jα18 -/-mice expressing 1 4 CD1d but lacking type I α GalCer-reactive NKT cells ( Figure 1D ). We also observed that α GalCer significantly enhanced blood group A-specific Ab titers in Balb/c wild type (WT) mice, but this was not observed at all in CD1d -/-mice (Figure 2A-D) .
Therefore, these results suggest that induction of anti-A Ab production requires iNKT cells, which are not required for naturally produced anti-A Abs.
Ab production against Gal and NeuGc epitopes is independent of iNKT cells
We then investigated the possible role of iNKT cells in Ab production against xenogeneic carbohydrates such as Gal and NeuGc epitopes, to which B-1b cells respond. 15, 19 To this end, we generated CD1d -/-GalT -/-mice and CD1d -/-CMAH -/-mice, both of which lacked iNKT cells. These mice were immunized with Gal-bearing and NeuGc-bearing rat thymocytes, and anti-Gal and anti-NeuGc Abs were determined in their sera, respectively. The serum anti-Gal Ab titers (both IgM and IgG subclasses) of respectively ( Figure S1 ). Thus, unlike anti-A Ab production, the production of anti-Gal and anti-NeuGc Abs does not require iNKT cells.
Ab production against allopeptides does not require iNKT cells
To investigate the possible role of iNKT cells in the Ab production against allopeptides, to which it is believed that conventional B cells (B-2 
IL-5 critically regulates anti-A Ab production via iTCR-CD1d interactions
To investigate the mechanism through which anti-CD1d mAb abolishes anti-A Ab 
Administration of anti-human CD1d mAb significantly inhibited anti-A Ab production in humanized mice
We further hypothesized that blocking the iTCR-CD1d interactions using anti-CD1d B-1a population associated with high levels of auto-Abs, whereas IL-9 transgenic mice have an expanded B-1b population without the production of auto-Abs; however, both mice exhibit enhanced IgM production. 41 It has also been shown that IL In conclusion, we found that iTCR-CD1d interactions were required for the production of anti-A Abs, whereas these interactions were not required for the production of antiGal and anti-NeuGc Abs. Anti-CD1d mAb significantly inhibited the development of B cells with receptors for blood group A carbohydrates, and completely inhibited anti-A Ab production. This suggests that they could be used in a novel approach to prevent Abmediated rejection in ABO-incompatible transplantation. Conf ict-of-interest disclosure: The authors declare no competing f nancial interests. 
